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TITLE OF THE INVENTION 

WTRR FT.FICTRICAL DISCHARGE MACHINE 
BACKGROUND OF THE INVENTION 
1/ Field u£ the Invention 

The present invention relates ho a wire electrical 
discharge machine- Mora particularly, the present invention 
relates to a wire electrical dischdiye machine capable of 
efficiently collecting machined chips which are manhined 
products produced by electric discharge machining. 
C3 2. Description of the Prior Art 
M- I" a wire electrical clscharge machine, voltage is • 

y 

|»& oppl led between a work piece and a wire electrode while 

relatively moving the wire electrode and the work piece, 
O alycUiciLy is ditseharqed therebetween, thereby machinincf the 

u 

P work piece- Machined chips which will become a product 
(machined product) obtained by this electric discharge 
ilj machining and machined cuttings generated by electric discharge 

machining are drop into a wide machining tank, and the widely 
scattered machining chips and machining cuttings are manually 
collected after the machinir.g. 

As indicated in Japanese Utility Model Registration No. 
'?h()4 6:iH, there i .<* proposed a method in which a product r.uh out 
from a work piece by electric discharge machining is collected 
by d ma in body ul the wize eleuLiiudl diyuhdiyy ntdchiiie ox a 
transfer body such as an exterior robot. 

However, it is extremely difficult to precisely position 
and collect machined chips which were cut out separately at 
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arbitrary positions of the work piece* Especially if machined 
chips as produces are small, :.t is almost impossible ho r.nllpct 
all the chips. 

There is a collecting method using magnetic ui adaorbinq 
system, but there is a limir ir. shape, size, quantity and weight, 
find sinr.fi prprisp positioning is required, such a collecting 
method is used only for a specific shape. 

In a continuous machir.inq usinq a wire electrical 
discharge machine, in order to cut out products a.q many as 

hi possible from a limited siaod expensive work piece/ the mo3t 

i3 - 

(*$ efficient machining method is to form a machining path in a £ui.xti 

jij 

y of one line as shown in Fig. LA, and to sequentially cut out 
the machined products such that cutting margins or edges are 

0 not remained a3 much as possible, 

W ^ . 

C3 Fxqs. 1A to 1C show examples in which small chips 2 which 

fil 

p n wi 1 1 become machined products and which are triangular as viewed 
W f rom above on a PCD (sintered diamond) disk 1 which is work piece 
d:fcf Lu be cut uuL by the wix.e eleuLiiudl diachdxye machine, Fiq . 
iA is a plan view, Fig. lb U> a side view thereof and Fig. 1C 
shows the shape of the small chips .obtained by the electrical 
discharge machine. 

The machining path 4 o:! the wire electrode with respect 
tn the* work- piece 1 is formed in a form of one line, and a 
plurality of machined chip3 2 are cut out by this machining path 
4/ In Fly, 1A, a xefeitJiice uuubdi 3 iepieaeiiLa machined cuLLiuy 
which were not cut, and a reference number 5 represents a clamp 
member for grasping a disk 1 of the work piece. 
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In the case of such an electric discharge machining , small 
machined chips 2 and machinea cuttings J which were cut out by 
jet stream of machining Liquid during machining scatter into 
a machining tank. To collect the cut machined chips 2 and 
machined curtinqs 3, there ±n conventionally no method except 
manually collecting after completion of all the machining 
oparations r and it ic difficult to collect them. Especially 
if machined chips which will ue products and machined cuttinqs 
are small/ they easily enter a narrow gap in a machining tank 
of a wire electrical discharge machine/ and the chips and 



o 

cuttings can not be collected, or they enter sliding surface 



of a mechanism in a machining tank, and there is a problem in 
that they may damage mechanical parts. 

For example, when small machined chips 2 are cut out from 
d diyk 1 of a CBN (Cubic Boron Nitride) sintered body or PCD 

( Pn I ycrysfa N i nes Diamond) sinf p.rftd body, <?inc<?s ft unit pri r.e nf 

ri 

fyj the disk 1 of the work piece is expensive, a unit price of the 
utduhiiitsd chip 2 as a product becomes also eispensivw . If the 
expensive machined chips can not be collected, this is a serious 

problem. 

Generally, PCD sintered body di3k 1 has a diameter of about 
60 to 70 mm and a thickness of about 1. 6 to 3,2 mm. The machined 
chip 9 as a product in the cutting machining shown in Fig. 1A 
is rectangular in shape of about minimum 1 mm, usually about 
2 mm x 4 mm, or triangular in irhapts of 3 mm in many uds^b. About 
300 pieces of machined chip 2 can be cut and produced from one 
sheet of disk. 
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As shown in Figs- 3A and 3B, Llia ui^uhixied chips 2 shown 
in this example are used as a. blade on a t.ip end of a hite 6 
of a lathe or used as a blade of an end mill or a reamer 7. 
Machined chips 2 cut out by ~he electric dischaiyy machiniriq 
have various shapes as showr. in -Fig. 2. 

When machined chips 2 which are small machined products 
described above arc cut out by cutting machining/ as shown 
in Fiq, 4, some of the cur machined chips 2 and machined cuttings 
3 drop into a machining tank H*, and ot*h«»r jump hy j^t stream 
of machining liquid and scatter onto a work tabic 9 or the like 



M to which the clamp member 5 whi^h grasps a wuikpiyce 1 ia muuuLed- 
y in Fig. 4, reference numbers 10 and 11 respectively rfiprfi.sp.nt- 
an upper wire guide and a lower wire guide for guiding a wire 
y electrode 12, and reference numbers 13 and 14 represent a nozzle 

y • 

H for jetting machining liquid provided in the upper guide 10 and 

m ' 

p the lower guide 11 into a machining region, 

pi 

Conventionally, machined chips 2 of the machined products 
are collected manually after completion of all machininq 
operations. Even it one machined chip can be collected for 1 
second, if thcro exists 300 pieces of machined chips, it takco 
five minutes, which remarkably reduces the operating efficiency . 
Further, operation for checking in a machining tank H thoroughly 
to confirm if there are any uncollected chips, which takes about 
30 minutes or more, is required in the pari oar art. This 
confirming operation is a simple operation, which requires 
pat iftnr.p. and nauses anguish. Further, in casa whfirp. various 
shaped machined chips are machined as described above, whenever 
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different shaped chips are machined, they must be collected, 
which takes time. If different shaped chips are mined, it Is 
ncccccary to distinguish the chips after collection, and this 
operation is touqh. 

As described above, whan .small manhined products are 
machined by cutting machinirg, it takes time to collect the 
machined products, which xeiuai: kdbly leduuey the operaLinq 
efficiency of the wire electrical discharge mrir.hinR. 



£3 OBJECTS AND SUMMARY OF THE INVENTION 

The object of the present invention is to provide a wire 

y 



m 



electrical discharge machine which facilitates collection of 
machined products cut out by wire electric discharge machining* 
O To attain the above object, a wire electrical discharge 

j*j _ machine of the present invention comprises rftr.p.iving mpans fnr 

m . , 

receiving machined chipc to oc cut out by electric discharge 
Hi machining . The ieueiviny uifcediifci lis disposed su as Lu cover d 
portion at least lower than a portion where electric discharge 
machining is carried out, or both the portion and a side, and 
the machined chips are prevented from passing through the 
receiving means, while machining liquid is allowed to pass 
through the receiving means - 

Especially, a wire electrical discharge machine 
comprises an upper nozzle disposed above a work piece and a lower 
nozzle disposed below the wor< piece, in which a wire electrode 
is inserted between the upper nozzle and the lower nozzle, the 
wire electrode and the work piece are relatively moved with 
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leaped Lo each other La machi.:ie the work piece, thereby forming 
machined chips, whRrpin *f Ip^sf the lower noz2le or a lower 
guide to which the lower nozzle is mounted is provided with lower 
xeceivii'icj means for receiving Llie machined chips / and the lower 
receiving means prevents the machined chips trom passing 
therethrough and allows machining liquid to pas© therethrough* 
This structure makes it easy to collect the machined chips. 
Upper receiving means is mounted to an upper nozzle or 

M 

£Z ' an upper guide to which the upper nozzle is mounted so as to 

U 

t| be opposed to the lower receiving means, combined receiving 



|^ means cunfiqured by combinli:q lower receiving means and the 

| l ■" 

P "PP^ 1 " rpnpiving wpans is formed at l^ast Hnring machining,, and 
the machined chips are received by the combined receiving means . 
£-3 Thy wui.k piyew is Lu be yiaapbd by <=i ulcimp uujiubujL, Lhe uunibiiied 

-yj . 

g receiving means receives the work piece and the clamp member 
which grasps the work piece, and the combined receiving means 

!lj has a gap for allowing the clamp member to come into and out 

of the combined receiving means. A resilient machined 

chip-stopping member is provided in the upper receiving means 

at the gap for preventing the machined chips from jumping out 

of Lhe combined receivinq means Lhrouqh the qap. The receivinq 

means has a rRtimlatfiH or pnrmis sfrunl-nrp snr.h that Tnsr.hining 

liquid passes through the receiving means and the receiving 

means jl twelves Lhe machined chips ■ AL least the lower receiving 

» 

means is detachably mounted to the lower nozzle or the lower 
guide to which the lower nozzle is mounted. 

further, in a wire clcozrical discharge machine in which 
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a wire nozzle and wire guides are disposed laterally in c± 
horizontal direction, and a wire electrode horizontally ha id 
by the wire guide and a vertically clamped work piece are moved 
relatively with respect to each other to machine the work piece, 
thereby generating machined chips, receiving means for 
receiving machined chips is counted to the wire nozzle or the 
wire guide, and the receiving mcanc receives the machined ehip3 - 
In this case, the receiving means is mounted to each of the left 
j# . and right wire nozzles and wire guides, the iett and right 
receiving means are abutted against with each other during 
machining, and when machined chips are taken out, the left and 
right receiving means are ssiparated from each other. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The above and further objects and features of the present 

Q1 invention will become apparent from the following description 
pV of embodiments with reference to the accompanying drawings, in 
which: 

Figs. 1A to "IC are explanatory views of cutting-out 
machining by wire electric discharge machining, and Fig- 1A is 
a plan view, Fig. IB is a side view and Fig. 1C shows the shapes 
of the small chips obtained by the electric al discharge machine ; 

Fig. 2 shows an eMampli* of shapes of machined chips cut 
out by the cutting-out machining; 

Flq. 3A and Fig- 3B show examples of use where a cut 
m^^hinp.ri nhip is us^.d as a hlsrip nf a tnnl ; 

Fig- 4 shows a scattering state of machined chips caused 
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by cutting-out operation by a conventional wire electrical 
discharge 'machine; 

Fig. 5 is an explanatory view of an essential portion of 
an embodiment of the present: invention; 

Fig, 6 Is a sectional view of an upper cage of the 

embodiment; 

Pig. 7 io a aide view of the upper cogo of the embodiment; 
Fiq* 8 is an explanatory view when an upper quide is caused 

fi j ■ r.o ascend for mounting a work piece and a lower cage in the 

m ■ ■ • 

II embodiment; 

M\ Fig. 9 is an explanatory view when a lower cage is mounted 

y 1 

jii in the embodiment ; 

01 ' 

Fig. 10 is an explanatory view of a state when cutting- 

M out machining is carried out by a wire electric discharge 

M 

O machining of the embodiment; 



S1J 



«n Fig. 11 is an explanatory view of a state in which the 

lower cage io collected after machining wac completed in the 
embodiment ; and 

Fig. 12 is an explanatory view ot an essential portion" 
of a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 5 shows a structure of an essential portion of one 
embodiment of the present invention. This embodiment is 
different from the conventional wire electrical discharge 
machine in that a reticulated cagA is provided as the receiving 
moans which receives and collects machined chips (machined 



'02 03/05 16:22 FAX 03 3502 2570 t^hMM^M •> STAAS & HALSEY 



products) 2 obtained by wire electric discharge machining. 

The cage 20 as the receiving means in this embodiment 
comprises a combination of a lower cage 21 constituting lower 
receiving means and an upper cage 22 constituting upper 
receivinq means . 

The lower cage 21 includes a mount portion 21a so that 
the lower cage 21 can be attachable to and detachable from a 
nozzle 14 of a lower quide 11 which quides a wire electrode 12. 
M The* upp^r r.age* 77 is mounted to an upper guide 1(3 (or the upper 
□ cage 22 may be dctachably mou:itod to a nozzle 13 mounted to the 
upper guide 10) , The upper cage 22 has a notch 22a through which 
a clamp member b which grasps the work piece 1 and which torms 
a gap which allows the work p:.ece 1 to move for machining. The 
upper cage 22 also includes chip-stopping members 23 which 
prevent machined chips 2 and machined cuttings 3 from jumping 



Hp 

y 

w 
■lit 



QX out of the combined receiving means 20 through the notch 22a. 



0 



Resilient foam rubbcrc are mounted to an upper end 
peripheral surface of the lower cage 21 and a lower end 
peripheral swrfar.f* of fhfi upper cage 77. 

Fig, 6 io a sectional view of the upper cage 22. Fig. 

1 la a side view of the upper cage 22 as viewed from a right 

direction m Fig. b. As shown m Figs- 6 and 7, chip-stopping 

member 23 which prevents tho machined chips 2 and machined 

cuLLings 3 lioiu jumping out is provided in the upper cage 22 

in front of the notch 22a so as to seal the notch 22a- Another 

« 

chip-stopping member 23 is provided between the notch 22a and 
the nozzle 13 of the upper guide 10, Each of the chip-stopping 
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member 23 is made of resilient material, a lower end of the 
c.h i p-stoppi ng mprnhpr 91 is free, and a slit is formed from an 
intermediate portion to a lowsr end of the chip-stopping member 
23. WiLh Lhis uuiiriyurdLion, the clamp member 5 which grasps 
the work piece 1 can move without being hindfire>rf by the 
chip-stopping member 23- 

Fir3t, as shown in Fig, 0 f the upper guide 10 is caused 
to ascend, and the clamp member 5 is caused to grasp the work 
piecrft 1 . Np.xt r as shown In Fig. 9, the work table 9 is moved, 
O the clamp member 5 and the work piece 1 are caused to retreat 
from Lhe upper position of the lower guide 11, the nozzle 14 
monntPd to the lower guide 11 is inserted into a hole of the 
mount portion 21a of the lower cage 21, and the lower cage 21 

p is fi^ed lu Lhe luwei guide 11- 

■"j7i 

jS* Next, the work table 9 is moved, the work piece 1 is moved 

to a wire connection position and then, the upper guido 10 ic 

B 

jij moved to a machining position so that a wire electrode 12 is 
connected. That is, the wire electrode 12 is allowed to pass 
through the upper guide 10 and lower guide 11 and is connected 
in the same manner as that of the prior art. At that time, the 
foam rubbers mounted to the lower end peripheral surface of the 
upper cage 22 and the upper end peripheral surface of the lower 
cage 21 arc brought into tight contact with each other, and they 
dibuL dqdirisL each oLher without generating a gap. The upper 
cage 22 and lower cage Zi £orm a space which is opened only at 
the notch 22a and closed at other portions. The work piece 1 
grasped by the working clamp 5 i3 brought into a state shown 
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in Fig, 10- surrounded by Lhe Jdyy 20 which £ui.iti« the receivinq 
means . 

In this state, voltage is applied between the wire 
electrode 12 and the work piece 1, machining liquid is injected 
from the upper and lower nozzles 13 and 14/ the work piece 1 
is relatively moved with respect to the wire electrode 12 and 
in this state/ electric discharge machining is carried out - The 
machining liquid injected from the upper and lower nozzles 13 
M and 14 is discharged from the reticulated shape ot the cage, 
p small machined chips 2 cut out by cutting operation or the like 
p are accumulated and collected in the cage 20 which is the 

M receiving means. At that time, when small machined chips 2 are 

M 

m cut out, ftvftn if fhp. nhips str blown by the* jet stream of the 

p machining liquid from the noz,zle 14 of the lower guide 11, the 

W upper cage 22 prevents the chips from moving, and Lhe chips 

U 

||1 remain in the cage. Even i f msnhi neri oh i ps a re bl own away toward 

f ^ ' 

pj the notch 22a, the chips come) into contact with th© resilient 
chip-stopping member 23 mounted to the upper cage 22, and the 
chips are prevented from moving and drop into the cage 20 (see 
Fig. 10) . 

If all tho machining operations were completed in this 
mcnuier, cos shown in Fiq. 11, Lhe upper quide 10 is caused to 
ascend and the wire electrode 12 is cut off, the work table y 
is moved, the clamp member 5 is caused to retreat from the upper 
position of the lower guide 11, and the lower cage 21 which 
collects and holds the machined chips 2 obtained by the electric 
discharge machining are detached from the nozzle 14 of the iow^r 
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guide 11 for collection- At that time/ non machined portion 
3 * of the work piece 1 which has been qrasped by the clamp member 
5 is detached from the clamp member h and received m the lower 
cage 21 and collected at the same time. 

The above description is for explanation of an electric 
discharge machining and collecting method of the machined 
product according to the present invention 

Fig. 12 3hows an outline of a second embodiment of the 
M present iaveuLioa. The secjund embodiment is different from the 
-.55 first embodiment in that the wire electrode runs horizontally. 
.?* That is r a right guide 30 and a left guide 31 correspond 

W to the upper guide 10 and the lower guide 11 of the first 
ft embodiment, respectively* Tne wire electrode 12 is guided by 
the right and left guides 30 and 31, and the wire electrode 12 

W rune from right to loft in th:.s embodiment. Reference- numbers 

pi 

Q1 33 and 34 represent, nozzles provided un the right and le£L guides 

'8! lit) and HI . 

The work piece 1 is clamped in the vertical direction/ 
and moves in a direction perpendicular to a tensile direction 
of the wire electrode 12. if the tensile direction of the wire 
electrode 12 is defined as a 7. Hi r^r.fi on, thp work pifir.<=> 1 i .s 
allowed to move relatively with rccpcct to the wire electrode 
lei an X ctxis direction (up-and-down direction in the drawling 
papftr nf Fig. 1?) whi nh i 55 pp.rpfsnrii c*u I ar to the Z axis direction/ 
and in a Y axis direction (direction of normal line of the paper 
sheet). A cage 40 constituting the combined receiving means 
which receives the machined products is also provided in this 
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second embodiment. The Cciyt- 4 0 is divided into left: and right 
caqe portions. A left cage portion 41 r.nnst ituting left 
receiving means is attachable and detachable to and from the 
left guide 31 or the noz2le 34, and a right caqe portion 42 
constituting rlcjliL receivinq means is attachable and detachable 
to and trom the right guide 30 or the nozzle 33. 

The clamp member 5 comas in and out of any one of or both 
of the left and right cage pur Lions 41 and 42. Any one of or 
^ both of the left and right cage portions 41 and 4? are provided 
with notches 4 5 which form gaps through which the clamp member 
5 moves for machining opera-ion. In this second embodiment, 
Lhe left caqe portion 41 is provided with the notch 45. Open 
01 side peripheral surfaces of= the left and right cage portions 
|l 41 and 42 abut air-tightly against each other except position 
W, thereof corresponding to the uutch 45. Lower abutting surfaces 
QV of the left and rxght cage port inns 41 and 42 are provided with 
Pj dividing wall ribs 41a and 42a extending in the vertical 

direction. Ribs 41b and 42b extendiuy in the vertical direction 
.Aitt provided as chip-stopping members in positions opposed to 
the notch 45. 

First, the right guide 30 is caused to move in the Z a^is 
direction Lu widen a qap between the left and right guides 'AO 
and 31, and the lett cage portion 41 is mounted to the left guide 
31. The right cage portion 42 ±o mounted to the right guide 
30. The clamp member 5 is caused to gicisp a work, piece 1, the 
work pieue 1 is moved to an electric discharge machining- 
starting position, the right gnidp 30 is moved, the open side 
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peripheral surfaces of the left and right caye pox, Lions 41 and 
42 are brought into righr abutment against each oth<=>r as shown 
in Fig. 1?, anH thp work piece 1 is covered with the cage 40. 

If machining io carried out in the state shown in Fly .12, 
the machining liquid injected from both the nozzles 33 and 34 
flows out of the reticulated shape* of the cage, and machined 
chips 2 are prevented from flowing out by the reticulated shape 
of the cage and then received in the tjaye 40. At that time, 
uuL-uuL machined chips are captured by any one of the left and 
right cage* portions 41 and 42. Since the injecting direction 
of machining liquid is tho lateral direction, machined chips 
2 are blown in the lateral direction by the jet stream of 



fa? - 

p machining liquid/ and are seldom blown in a vertical direction. 



■en 



Therefore, in the second cmoodimcnt , it i3 unnecessary to 
provide chip stopping member which closes the notch 45 provided 
in the case of the first embodiment . it is suffici ent to prevent 
blown machined chip.s from dispersing by means of the ribs 41b 
and 42b provided around the notch 4 5, and the ribs 41b and 42b 
constitute the uhip-s tupping member. 

After completion of electric discharge machining, the 
right guide 30 is moved right ward in Fig. 12, the wire electrode 
±3 cut, and then, the left cud riyht caqe portions 41 and 42 
are detached from the guides 30 and 31, and the machined chips 
are collected. Even if the cage 40 is divided into the left 
and right cage portions 41 end 42, the machined chips in the 
left and right c<nye portions 41 and 42 do not fall out of the 
cage by the wall ribs 4 la and 42a. Tn this case, also. 
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non-machined portion of the work piece 1, which is grasped by 
the clamp member 5, is culleced in the cage 40. Machined chips? 
cut our in this manner are collected and then r.i^ned for use. 

Although the cages 20 and 40 constituting the receiving 
means have reticulated structure in the above embo dime n Lis, the 
udyws uidy be made of porous member instead ot the retimlated 
Structure. The upper portion of combined receiving means may 
be made of material other than the reticulated or porous iMLeiidl . 
That is, in the first embodiment, din upper caqe 22 of the upper 
receiving means may not be o± ret i on I at.p.ri structure, and may 
■U simply he a cover which simply covers the upper portion and 
ijj prevents machining liquid and machined chips and Che like from 

M 

01 jumpiny uuL thereof . In the second embodiment also, npp«r 

it 

jp3 portions ot the 1 aft *nd right cages may not be of the reticulated 

M4 structure, and may be one made of simple cover members throuali 

y. 4 * 

Qt which machined chips and mctchininq liquid can not pass- further, 
pj to allow machining liquid to pass through the receiving means 
(lower receiving means), on!.y the bottom surface of the 
receiving means may be made of reticulated ui porous material/ 
uj: or maLerial which allows machining liquid to pa^s 
therethrough but doe** not a.Mow machined chips to pass 
therethrough. 

In the firsL embodiment, only the lower receiving means 
may be provided as reofti ving ireans . In this case, the side wall 
of the lower receiving mean© is formed high, and the lower 
portion and the side portion of a region wheie ulecLric discharqe 
machining is udiiied out with the wire electrode i2 and the work 
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piacR 1 are covered with this receiving means. In this case, 
it io necessary to form a gap in the side wall which allows the 
work piece 1 and the clamp member 5 to pass through and move 
for machi ni ng. 

In each of the above embodiments, for detaehably uiuuritinq 
cages; constituting Llna receivinq means which are divided info 
two pieces, to the guide or the nozzle, th« cage is provided 
with mount portion, and the guide or the nozzle is fitted into 
and mounted to the hole of the mount puiliua. But, the cage 

0 utdy be mounted to the guide or the nozzJ e so thnt they are placed 

§5 

. between two divided c*ge pieces. For example, in the first 

|^ embodiment, the lower cage 21 is divided at a own Ural line (a 

M line passing through a cwuLe; 1 o£ the mount 21a) , and, along thp. 

81 . 

n each of the divided sides, a wall rib extending in the vertical 
rii rpcfion is provided. These wall ribs hove a part which hold 
O the guide or the nozzle between Litem and a part which comes into 
23 close cunLacL with each other without generating * gap. By 

m . 

dividing a lowpr cage 21 and providing a rib at each divided 
side, machined chips can be hsld in the lower c&gy 21 even when 
the lower wye 21 are opened. 

As explained above, ir the present invention, it is 
possible to extremely easily and owiftly collect machined chips 
of machined product cut out by wix.e elacLric discharge machining - 
Especially when small machined chips such as cutting tools are 
to be obtained by wi re electric discharge machining, collecting 
operation of the machined chips are remarkably facilitated as 
compared with the prioi dil. In recent years , since a machine 
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tool is required to machine at high speed and efficiently , demand 
of the PCD diid CBN tools in a machine too) is increased, and 
cutting-out working in wir« electric discharge machining of 
blank machining is required to increase speed/ efficiency and 
automatization- The present invention meets such requirements, 
and iL is possible to easily and swiftly collect machined chips 
after machining operation, and the efficiency of machining 
operation is enhanced. 

For example, iiidcUiniciq to cut out 300 pieces o± machined 
chip continuously trom a PCR .« i ntered body disk had been carried 
Out, and all of the machined chips and machined cuttings weie 
collected in the lower cage ul the lower receiving means. 
Conventionally, whenever machined chips were collected 
manually, it took about 30 minutes to check the machining tank 
y thoroughly- When the present invention was used, the machining 
tank could be checked thoroughly for as short as five seconds, 
and the operating efficiency of the machine could be' enhanced 
remarkably. 



m 



81 



